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Table 16.1

TEN POWER COMPANIES - AVERAGE PRICES, COSTS AND PROFITS PER UNIT OF ELECTRICITY AND RATE OF RETURN TO AVERAGE NET FIXED ASSETS, 1955-190

kPrices & Costs in U$c Equivalent)

1955 1956 1957 l._9 1959 1960 196. 1962 1963 1_64 1965 1966 1967 1968 1969  970
Argentina - REGRA

Ave. revenue per kwh sold n.a. n.a. n.a. n.a. n.a. 3.40 3.50 3.60 3.60 3.70- 4.40 4.90 3.80 4.10 3.70 3.30
Ave, cost per kwh sold n.a. n.a. n.a. n.a. n.a. 2.50 2.70 2.50 2.70 2.90 3.00 3.20 2.60 2.30 2.30 2.30
Ave. profit per kwh sold n.a. n.a. n.a. n.a. n.a. 0.90 KT86 1.10 0.90 0.80 T 1. I70 T620 T~~6 I~0 T.00
Rate of return on assets (;) n.a. n.a. n.a. n.a. n.a. 16.2 14.9 18.0 11.9 8.5 13.5 15.8 11.4 17.3 14.6 i69

Brazil - Furnas
Ave. revenue per kwh sold - - - - - - - - 0.55 0.55 1.21 1.39 1.33 1.38 1.29 1.61
Ave. cost per kwh sold - - - - - - - - 0.19 0.20 0.40 0.44 0.44 0.51 0.53 0.58
Ave. profit per kwh sold - - - - - - - - 0~36 0.35 0.81 0.95 ~ 3089 0.76 J~-3
Rate of return on assets () - - - - - - - - 0.9 5.9 12.5 18.5 17.0 18.4 19.3 18.7

Ethiopia - EELPA
Ave. revenue per kwh sold n.a. n.a. n.e. n.a. 6.71 5.76 4.14 3.84 3.88 3.58 3.48 3.59 3.50 3.49 3.68 3.68
Ave. cost per kwh sold n.a. n.a. n. n.a. 4.44 3.98 3.14 2.65 2.55 2.13 2.44 2.44 2.10 2.08 2.20 2.22
Ave. profit per kwh sold n.e. n.e. n.. na. 2 27 1.78 T 6 19 I.33 F T~5 1.15 T~406 TifT 1.48 1.46
Rate of return on assets (%) n.a. n.a. n.a. n.a. n.a. 5.9 3.0 4.9 6.4 8.4 8.3 8.3 9.2 8.5 9.2 9.8

Ghana - VRA
Ave. revenue per kwh sold - - - - - - - - - - 1.01 0.97 0.41 0.37 0.38 0.40
Ave. cost per kwh sold - - - - - - - - - - 0.42 0.59 0.35 0.22 0.10 0.21
Ave. profit per kwh sold - - - - - - - - - . -38 -06 15
Rate of return on assets (7) - - - - - - - - - - 1.1 0.6 2.9 3.3 4.3

Malaysia - NEB
Ave. revenue per kwh sold n.a. 3.20 3.10 3.10 3.20 3.20 3.10 3.10 3.10 3.10 3.00 3.00 3.00 2.70 2.60 2.60
Ave. cost per kwh sold n.a. 2.60 2.50 2.40 2.50 2.50 2.40 2.40 2.40 2.30 2.20 2.10 2.00 1.80 1.0 1.70
Ave. profit per kwh sold n.a. 06' 6 6 070 0.70 0.70 70 .70 0.7 0.80 0T86 0.90 1.00 0.90 - 09
Rate of return on assets (1) n.a. 7.2 6.6 7.4 6.8 T.T 8.8 9.0 7.6 7.0 8.2 9.6 10.1 9.2 8.1 8.7

Mexico - CFE
Ave. revenue per kwh sold 0.67 0.69 0.95 0.99 0.85 1.09 1.34 1.41 1.47 1.38 1.36 1.42 1.87 1.77 1.80 1.79
Ave, cost per kwh sold 0.48 0.49 0.63 0.65 0.60 0.65 0.72 0.80 0.91 0.88 0.80 0.80 1.08 1.00 1.10 1.09
Ave. profit per kwh sold 0.19 0.20 0.32 0.3" 0.25 0.44 0.62 06T 0.56 0.50 0.56 -762 079 0.77 0.73 0.70
Rate of return on assets (7) 0.8 1. 3.8 4.2 2.4 4.8 6.5 7.2 5.4 4.1 5.0 6.8 9.7 9.9 9.2 8.5

Singapore - PU/ . ,0i -l "{ : . 0. 1 0
Ave. revenue per kWh sold n.a. n.a. n.a. 2.46 2.45 2.39 2.42 2.3 2.41 2.39 2.32 2.28 2.34 2.29 2.25 2.19
Ave. cost per kwh sold n.a. n.a. n.a. 1.84 1.73 1.75 1.74 1.62 1.52 1.52 1.70 1.55 1.43 1.25 1.18 1.04Ave. profit per kwh sold n.a. n.a. n.a. ~ 0.72 0.64 b.65 0.76 0.89 0.87 0.62 0.73 0.91 T I T-c7 1i5
Rate of return on assets () n.a. n.a. n.a. 6.4 7.5 7.0 8.1 9.9 11.6 10.8 7.0 8.1 11.0 14.2 16.9 18.9

Bogota - EEEB
Ave. revenue per kwh sold 1.23 1.17 1.04 0.92 0.87 1.14 1.11 1.33 1.12 0.96 1.12 1.05 1.24 1.13 1.07 0.98
Ave. cost per kwh sold 0.51 0.55 0.56 0.53 0.56 0.53 0.56 0.57 0.66 0.60 0.65 0.65 0.81 0.69 0.65 0.59
Ave. profit per kwh sold 0.72 3~7 48 0.39 0.31 T~6~ 0.55 0.76 ~46 0.~G .47 5-5 - l 0.44 0~4: 0.39
Rate of return on assets (%) 22.0 21.6 13.5 8.3 6.1 15.7 13.0 18.0 9.1 7.4 9.1 7.1 7.8 8.1 9.0 9.9

Mede1lin - EPM
Ave. revenue per kwh sold 0.89 0.95 0.65 0.70 0.76 0.82 0.87 0.80 0.93 0.90 0.84 0.85 0.91 1.01 1.06 1.01
Ave. cost per kwh sold n.a. n.a. n.a. 0.31 0.38 0.36 0.41 0.44 0.49 0.45 0.48 0.54 0.59 0.62 0.52 .k
Ave. profit per kwh sold n.e. n.a. n.a. 0.39 0.38 0.46 0.46 0.36 0.44 5~1 0.36 0.31 0.32 0.39 r
Rate of return on assets (X) n.a. n.a. n.a. 12.2 11,4 14.8 15.3 8.8 8.7 9.9 7.2 5.4 6.0 8.2 11.0 n a.

Oali - CVC/Chidral (bulk)
Ave. revenue per kwh sold 1.07 0.94 0.82 0.69 0.63 0.94 0.88 0.82 0.69 0.57 0.75 0.69 0.82 0.88 1.07 n.a.
Ave. cost per kwh sold 0.57 0.44 0.57 0.69 0.63 0.50 0.60 0.50 0.57 0.57 0.57 0.75 0.63 0.63 0.63 n.a
Ave. profit per kwh sold 0.50 0.50 0.25 0.0 0.0 -044 0.38 0.32 0.12 0.0 0.18 -06 0.19 0.35 tT4 n.a.
Rate of return on assets (%) n.a. 6.4 3.4 0.6 0.4 6.3 5.6 6.5 2.0 0.9 3.7 neg. 2.5 3.7 4.2 n.a.
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FUBLIC POWER PFDJTS: SEMI-ANUAL IDAN RISBU1RIE]DNT AND MATED SIGNIFIANT DATES

($ Meone)

Date of Loan Effective closing Date of First Date of Last June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec. June Dec.
Loan No. Agreement Date (a) Date (b) Disbursement Disbursement '50 3_0 l__ '5 2 2 '53 j5L L I L 

155 
L L 56_ L 6 _8 

'65 '
25L 

'5 9 65 160 '61 '61 162 '62 '63 Mo Mo TOTAL

211 BR Oct. 3, 1958 Dec. 2, 1958 Sept. 30. 1963 March 1959 Feb. 1966 5.01 11.57 6.34 4.41 5.13 7.37 6.89 8.29 5.58 5.35 2.30 3.48 .51 .29 .47 72.99Feb. 7, 1959 Dec. 31, 196h
Oct. 31, 1965
Jun. 31, 1966

403 BR Feb. 26, 1965 Apr11 27, 1965 April 1, 1971 Oct. 1965 .08 .73 1.67 2.58 5.23 5.59 5.77 8.07 10.04 7.96 4.50 52.22July 8, 1965 Apri2 1, 1972
474 BR Dec. 19, 1966 April 15, 1967 Apr2 1, 1972 -

June 1, 1967
565 BR Oct. 23, 1968 March 31, 1969 March 31, 1975 April 1969 .11 .18 .98 .46 1.73Feb. 18, 1969
677 BR May 25, 1970 Oct. 1, 1970 Aug. 31, 1977

Sept. 29, 1970
308 AR Jan. 19, 1962 April 19, 1962 Dec. 31, 1964 Apri1 1962 July 1965 5.11 10.58 29.23 19.38 13.68 9.29 5.60 .48 93.35April 19, 1962 June 30, 1965
525 AR Jan. 25, 1968 Apr11 1, 1968 Dec. 31, 1969 April 1968 May 1970 .02 9.42 1.60 18.96 11.00 51.00April 1, 1968 April 15, 1970
644 AR Nov. 14, 1969 Jan. 9, 1970 Sept. 30, 1973 March 1970 - 2.34 4.95 7.28Feb. 9, 1970
120 PAK June 20, 1955 Sept. 18, 1955 June 30, 1957 Jan. 1956 Dec. 1959 9.61 1.57 1.8 1.14 .16 .06 .08 .08 13.78Jan. 19, 1956 March 31, 1958

Dec. 31, 1958
June 30, 1959
Dec. 31, 1959

191 PAK April 23, 1958 July 22, 1958 Dec. 31, 1962 Nov. 1958 Feb. 1966 .18 .16 .86 .40 1.84 2.33 2.08 .98 1.56 1.01 .43 .53 .26 1.10 .15 .13 14.00Sept. 26, 1958 Dec. 31, 1963
Dec. 31, 1964
Dec. 31, 1965

234 PAK Aug. 13, 1959 Oct. 12, 1959 Sept. 30, 1961 Jan. 1960 Oct. 1965 .62 .55 .05 .05 .15 .14 ..1 .21 .14 .02 .35 .02 2.4oJan. 5, 1960 Sept. 30, 1962
Dec. 31, 1963
June 30, 1964
June 30, 1965

48B PAK March 15, 1967 Aug. 1, 1967 June 30, 1970 May 1967 .67 .29 1.89 7.27 3.11 1.06 2.49 1.28 18.06May 10, 1967 June 30, 1971
375 ET May 8, 1964 July 7, 1964 Jan. 31, 1969 July 1964 2.14 2.08 2.89 4.10 2.72 2.62 2.38 1.37 1.90 .86 .22 .15 .03 23.46July 3, 1964 Dec. 31, 1970

June 30, 1971
596 T May 9, 1969 Aug. 8, 1969 Dec. 31, 1973 Dec. 1969

Aug. 8, 1969 .56 1.33 1.99 3.88

310 GH Feb. 8, 1962 April 1, 1962 June 25, 1967 Feb. 1963 April 1970 3.24 6.65 9.98 6.24 7.63 5.96 3.34 2.22 1.30 .10 .24 .10 47.00Feb. 8, 1962 Aug. 16, 1967 0
April 25, 1971

618 GH June 23, 1969 Oct. 1, 1969 Dec. 31, 1973 May 1970 .02 .03 .05Oct. 1, 1969
210 MA Sept. 22, 1958 Dec. 21, 1958 Aug. 31, 1965 Jan. 1959 Sept. 1966 .26 1.11 1.18 1.53 1.83 1.48 4.14 5.75 3.96 3.02 .90 1.1 1.09 .18 .52 .51 28.60Dec. 11, 1958 Aug. 31, 1966
350 MA Aug. 7, 1963 Nov. 5, 1963 Aug. 31, 1968 Nov. 1963 Aug. 1969 .69 .81 5.58 3.77 4.74 8.58 7.91 6.37 5.68 3.60 1.26 1.48 .66 51.13Oct. 25, 1963 July 31, 1969
458 MA July 26, 1966 Sept. 30, 1966 Sept. 30, 1970 Oct. 1966 .59 2.69 2.36 4.64 5.53 4.68 1.95 1.86 1.40 25.70

Aug. 30, 1966 March 31, 1972
579 MA Jan. 9, 1969 March 15, 1969 March 31, 1973 June 1969 .03 .26 .22 2.61 3.12March 4, 1969
700 MA, July 16, 1970 Sept. 30, 1970 Jan. 31, 1975 Dec. 1970 .06 .06

Sept. 29, 1970
12 MS Jan. 6, 1949 Feb. 5, 1949 Dec. 31, 1952 April 1949 March 1956 - 4.56 2.68 2.29 1.41 1.95 2.88 1.67 1.32 1.08 .33 1.05 .18 .49 21.89March 15, 1949 Dec. 31, 1953

Dec. 31, 1955
July 31, 1955
March 31. 1956

13 ME Jan. 6, 1949 Feb. 5, 1949 Dec. 1, 1949 March 1949 June 1950 5/ 1.30
March 15, 1949 July 1, 1950 1.30

56 MA Jan. 11, 1952 April 10, 1952 Dec. 31, 1955 June 1952 July 1959 .59 5.58 2.76 3.45 1.05 2.52 2.58 1.27 2.83 1.53 1.07 1.21 .71 1.88 .26 .41
June 10, 1952 July 31, 1957 29.70

July 31, 1958
July 31, 1959

194 ME May 5, 1958 July 4, 1958 June 30, 1962 Aug. 1958 Jan. 1963 5.41 1.14 3.05 3.15 4.o6 5.60 5.93 2.68 2.97 .01July 1, 1958 Dec. 31, 1962 34.oo
316 K& June 20, 1962 Aug. 19, 1962 Oct. 1, 1964 Aug. 1962 Feb. 1965 14.31 21.54 38.81 25.26 28.77 1.31 130.00July 26, 1962 Apri1 1, 1965
436 ME Dec. 15, 1965 Jan. 15, 1966 June 30, 1967 Jan. 1966 Apri1 1968

Jan. 17. 1966 31.91 23.76 13.58 25.17 15.58 no.00
544 ME June 28, 1968 Sept. 1, 1968 Dec. 31, 1969 1/ Oct. 1968

Aug. 30, 1968 March 31, 1971 1/ 
19.91 27.60 26.76 5.32 3.59 83.18

659 ME Feb. 27, 1970 June 1, 1970 June 30, 1972 
-

May 1970
May 22. 1970 11.81 25.33 37.14

473 SI Nov. 4, 1966 Nov. 30, 1966 Dec. 31, 1967 Dec. 1966 July 1968 7.22 1.11 .41 .49 .31 9.54Nov. 28, 1966 June 30, 1968
595 SI Apr11 25, 1969 July 15, 1969 Sept. 30, 1972 Dec. 1969

June 17, 1969 .15 5.32 5.99 11.46
503 SI July 5, 1967 Aug. 31, 1967 Dec. 31, 1969 2/ Aug. 1967 .59 3.14 4.70 4.26 2.77 3.29 .82 19.57July 26, 1967 Dec. 31, 1970 3/

Dec. 31, 1971 3/
Dec. 31, 1972 / - - - - - - - - - - - - - - - - - - - -

.86 2.68 2.29 1-. 2. 54 8.5 6 L. 43 4.77 2. 13 2. 85 3.63 1.55 12.93 L10 2.15 2. .~8Z L. S 0.) 12. 40,2 __ 2-76 _- _ u.O 61.80 63.57 3.03 997.59

1/ Part A / Refunded by Loan No. 24 ME

2/ Part B (a) The first date represents the date established in the Loan Agreenent and the second date is the actual effective date.

J/ Part I (b) The first date represents the initial closing date. All others represent subsequent changes.

5/ Part II

Contrler's
3/19/71
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POWER PRDJECTS REVIEW TABLE 1.8

IBRD PROJECTS IMPLEMENTAT ION

F 0 R E C A S T S A C T U A L

Construction Cost Construction Cost
Construction Project (US$ million) Cost/KW Construction Project (US$ million) Cost/KW

Period a/ Scono L.C. F.X. Total US$ a/ Period a/ Scone L,C. F.X. Total US$ a/

HYDROELECTRIC PLANTS

BRAZIL: Furnas 60 160 MW 6- l. 108.A 236 85 900 MW 85.h h.8 130.2 1)6
Estreito 73 533 MW 65.0 36.5 81.5 153 59 700 MW 71.) 21.B 96.2 137

ETHIOPIA: Awash II 27 32 MW b. 6.8 11.0 3,2 31 32 MW 3.1 6.92 10.3 K 322
Awash III 02 32 MW .- 6.26 lo. 326 79 32 MW 3.6C 6.94 10.5&? 328

GHANA: Akosombo 58 588 MW 61.6 6& 6 \ 125, 1 2 55 538 MW 50.31 72.16 122. 2
MALAYSIA: Cameron Highlands I 55 79.3 MW 10.8 26.1 36.9 h66 52 105.5 NW 1.0 l9. 33.2 315

Cameron Highlands II La 1& 2 MW 2 27.5 141.7 20 1. 15) .2 MW 17.h 30.3 07.7 309
SUB-TOTAL I 5 1,878.5 MW 207.0 208.8 015.8 221 7 2,511.7 MW -~2.7 202.3 Z5 - 77

THERMAL PLANTS

ARG3ENTINA: *Costanera v 60 5 5 x 120 MW 58.00 73.05 131.05 218 61 5 x 120 MW 65.94 71.66 137.60 229
Puerto Nuevo Unit 9 29 1 x 250 MW n.a. n.a. -36.85 147 29 1 x 250 MW n.a. n.a. 31.20 125
Peaking Units 20 8 x 15 MW nm. n.a. 11.17 93 13 8 x 15 MW n.a. n.a. 12.80 106

MALAYSIA: Prai I and II 92 3 x 30 MW 5.70 14.45 20.15 224 95 )3 x 30 MW 5.74 12.37 18.11 201
Port Dickson I V / 35 2 x 60 MW 6.8 19.0 25.8 215 38 \ 2 x 60 MW 7.0 13.0 20.0 167
Extension of Johore Bahru n.a. 2 x 30 MW 2.3 7.1 9.4 157 69 2 x 30 MW 2.1 4.6 6.7 111

SINGAPORE: Pasir Panjang I & II 4 x 60 MW 9.48 25.08 34.56 1 l x 60 MW 9.87 23.15 33.02
SUB-TOTAL II 7 1,56 W (2.28) (1389 1,8 M .7

TOTAL PLANTS (I & II) 50 3,4-5 (289-28W-'(347.48) -684.78 204 54 3,991.7 (339.15) (327.08) 710.23 178

Cost/km Cost/km
TRANSMISSION US$ 'oos US$ '000s

ARGENTINA: 132 kvM/ )5 6.4km 38.26 2.10 63.36 93.9 457 885 km 71.33 17.50 91.83 103.8
.' BRAZIL: 365 Wv ~.a. 1,700 km 20.75 5.0 66.66 38.2 not pl. 1,270 km 26.00 23.17 L9.61 39.1
ETHIOPIA: 132 kv . 323 km .79 3.99 4.78 11.8 n. . 282 km 1.21 3.99 5.20 18.4.
GHANA: 165 kv 985 km 9.9 2 3g.T- 35.9 4 1,0h6 km 6.23 l9-93 26.J6 25.0
MALAYSIA: 132 kv 10 -11.7 22.1 33.8 2L.2 1 122 km 23.0 2).9 47.90 33.7

SURB-TOTAr 6 5,121 km 81.00 122.0 20390 990 km 131.21 89.69 220.30

DISTRIBUTION

ETHIOPIA 1 kv or less na. Lk1. 6.5 .9 n/a. 0.54 i- 2.8
SINGAPORE: 6.6 kv, 22 kv, 66 kv 2Ia 232 km 10.0 11.3 2h.3 100.7 315 km 6.06 13.08 19.V: 60.8

SUB-TOTAL ~k.-7 2 W. dyTe aj.O 1,3007m 7.77 T 2. 77.3

RURAL ELECTRIFICATION

ETHIOPIA: Diesel Plants and
Distribution n.a. 5.8 MW .87 1.55 2.h2 n.a. 9.5 MW .84 1.91 2.75

TOTAL PROJECTS (382.97) (409.26) P20.25 (477.8L) (033.80) 956.64

PROJECTS NOT COVERED BY IBRD LOANS

SINGAPORE: Jurong station (Thermal) 48 x 60 MW 11.9 24.1 36.9 150
BRAZIL: Funil plant (Hydro) 96 210 MW - - 84.9 404

Santa Cruz plant (Thermal) 08 2 x 80 MW - - 33,0 208
ETHIOPIA: Awash I (Hydro) n.a. 03 MW - - 13.8 321

Tis Abbai (Hydro) n.a. 9.6 MW - - 6.2 606

MALAYSIA: Malacca plant (Thermal) 80 4 x 10 MW 2.0 6.5 8.5 212

TOTAL LOANS DISBURSEMENT PATTERN Undisbursed

198 1959 1g6o 1961 1962 1963 1961 1965 1966 1967 1968 1969 1970 12/31/70

ACTUAL: Amount (US$ mln) 17.95 13.06 1.81 0.76 77.34 63.05 37.60 03.61 30.28 65.05 62.86 31.02 11.99

% of total 3.6 2.7 3,2 8.2 16.6 12.8 7.6 8.8 6.9 9.1 12.7 6.3 2.6
Cumulative % 3.6 6.3 9.5 17.7 33.3 06.1 53.7 62.5 69.0 78.5 91.2 97.5

a/ For sub-totals and totals. averaee data sre Piven.

#/ Forecast includes only that for Loan 308-AR; actual data aggregate the

investments made during Loans 308-525AR.
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